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Sources of Atmospheric Glyoxal

° . Budget based on Fu et al JGR (2008)
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Typical Molecular Absorption Strengths in the
Glyoxal Fit Region
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Glyoxal absorption is at least an order of magnitude lower than interfering species



Specific Issues Resulting from Weak Glyoxal

Absorption

OSSE Column Error
NO, (240K) NO, (230,290K)

-20 -10 0_10 20 30 40 -20-10 0__10 20 30 40
P ._ B (&’“(‘ I‘C. 2 ]
N e

FL

15 30 45 60

=y v < ‘\“5" .
L, Lty
e &‘- Ay
e SRR I | K (|
-20-10 0 10 20 30 40 -20-10 0 10 20 30 40

o
®
w
-
w
-
o o
ol |
=
.
o
=
w
Al

st~ 0 Si-
45 -30 -15

[ B ]
-1.5e14 -7.5e13 0.0 7.5e13 1.5e14
molecules cm2

Problem: Interference associated with
cross section temperature dependence
- Include two NO, cross sections in
spectrum fit  (Alvarado et al. 2014)

Lerot et al. (2010)
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Problem: Reduced retrieval sensitivity due
to strong liquid water absorption
— Use pre-fitted liquid water optical depths

Error
“Propagation
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Problem: Interference associated with cross

section uncertainty

— Propagate cross section uncertainties to

estimate errors




The Position of the Fit Window is a Major

Cause of Discrepancy Between Algorithms

OMI Glyoxal Column Retrieved with Different Windows - July 2006

435-460nm (Lerot et al. 2010) 432-468nm (Kuruso et al. 2006)
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Appropriate fit window choice can be made by systematically varying upper and lower
window limits



Testing Retrieval Window Sensitivity with

Observing System Simulation Experiments

' A Viewing Geometry,
Geolocation Climatological Albedo
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The Sensitivity of the Retrieval to Window

Position for the OSSE is Weak

Systematically Vary Window Limits
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Systematic bias is small (< 10* molecules cm2) for most windows



Cross Section (arbitrary units)

Glyoxal Window Sensitivity

Systematically Vary Window Limits
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Select subset of points over land
for case study orbit



Cross Section (arbitrary units)

Glyoxal Window Sensitivity

Lower Window Limit Upper Windov»v Limit
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Glyoxal Window Sensitivity
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Glyoxal Window Sensitivity

1 2<Lower Window Limit Upper Windowimit Mean Glvoxal Slant Column (land only)
N : — 03 % TT T T TT i T T T 1717 % : 470 >
E 1 07 : gﬁfoxal ‘,, ,,,,,,,,,,,,,,,,, ] ; I 2.0
- — H,0 _
= - 0,0, 1 ‘ 1S
T N — - = 465 1.0
= | | | | E
'E L | | | | — -
806\ An/\. <N Y A 2 0.0
< ‘ | | | T
2 £
Z ; | ‘ ; S
§ 04 N TN ] 460 -1.0
(] | | | o
@ | | | | =
§oz_ —~ W 20
o.o: AL,/J A A *ﬂl 4551 L HI- I<
420 430 440 450 460 470 420 B indeo> ( ::1‘)’ a5
Wavelength (nm)
Raman Scattering Cross Section Uncertainty Liquid Water Interference
Differential Ring Cross Section NO2 Parameter Error . Mean SCD (Ocean)
2x107% L L LA I IR B S S B B B B B I 5.0

107 — ] g ‘é

7 3 3.0 2

1 13 :

0 - . E 20 .;E.
o= L 7 _
( d ) : : o0 420 425 430 435 440 445
| | 420 425 430 435 440 445 Lower Window Limit (nm)

1 1 1 1 1
420 430 440 450 Lower Window Limit (nm)



OMI Comparison with Lerot et al. GOME-2

GOME-2
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GOME-2 observations are systematically higher than the OMI product



The OMI Retrieval is Consistent with Surface

Observations

GEOS-Chem vs Meas. (Surface) JJA
Current generation CTMs are not 2001 (a)
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Glyoxal Columns in GOME-2 are Highly Correlated with

Water Vapor Column Densities

MODIS Water Vapor Columns (July 2006)
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Differences may be related to HITRAN version
(2005 vs 2008) and Cross Section Temperature
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Indirect Retrieval Validation through HCHO-

Glyoxal Correlations

\)k H%H Y, = Glyoxal Yield
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* HCHO and Glyoxal are both first generation products from isoprene
under high NOx conditions
* The slope of their correlation is indicative of their relative yields

Emission

GEOS-Chem Isoprene Peroxy Radical Branching Ratio (Summer)

The High NO, (NO)
pathway is the dominant
fate of the isoprene

peroxy radical in Summer

i0°N |-

BNl

I0°N |- ¢

15°N |-

J0°N |-
\

:
P w5




HCHO-Glyoxal Correlations Over the SE United

States

Observed GEOS-Chem
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Glyoxal Over the South East US

“Isoprene Fountain”
OMI VCD (Summer 2007)
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The spatial distribution of glyoxal
over the South East United States is
more heterogenous than what
should be expected from
concurrent HCHO observations
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SENEX Boundary Layer Observations (Summer 2013)
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Glyoxal Over the South East US

“Isoprene Fountain”
OMI VCD (Summer 2007)
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Similar glyoxal distribution for 2006 -
evidence the heterogeneity is not
from noise

The glyoxal “hole” over the Ozarks is
also present in SENEX aircraft data
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SENEX Boundary Layer Observations (Summer 2013)
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Possible Evidence for Acid Catalysed Aerosol

Uptake?

SENEX Neutralised Fraction
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Elevated Glyoxal Levels Observed Over the

Pearl| River Delta
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Aromatics dominate VOC sources over the PRD due to large emissions from transport,
solvent use and paint fumes (Zheng et al. 2009)
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Elevated Glyoxal Levels Observed Over the

Pearl| River Delta
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Thank youl!



Supplementary



Cross Section (arbitrary units)

Liguid Water - Sensitivity to window position
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Negative values over sandy surfaces may be
due to sand spectrum
=> New retrieval window 405-470 nm
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Impact of Solar Noise on Simulated Spectra

SCD retrieved with SCD retrieved with

true solar spectrum noisy solar spectra
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Slant Column Density (molecules cm?)

Observed Stripe Offsets

Offsets determined through 5 day

moving average
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* Similar offset magnitude observed in real spectra
* Applied offset correction works for orbits outside Saharan reference sector
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